
chief to the structures of the middle or internal ear, or
that the pain and discomfort incident to this process
would offset the anesthetic qualities obtained, but prac-
tical experience has proven these fears unfounded.
My first experiment with this method was done on

a patient suffering from a left facial paralysis of seven
months' standing; the left ear was filled with exúdate
and almost deaf. The case is more fully reported by
my friend, Dr. H. 0. Beik,1 who suggested a paracen-
tesis of the drum membrane on the affected side for the
relief of the paralysis. A jet of ethyl chlorid was
allowed to play into the canal for some seconds and the
incision was then made. With the exception of a slight
burning sensation due to the ethyl chlorid nothing
was felt by the patient, who was a very nervous woman.She almost completely recovered from her facial par-
alysis and her hearing returned to normal. Encour-
aged by this success, which demonstrated the harmless-
ness of the procedure, I have since used this freezingmethod on every available case that presented itself
during my service at the above mentioned clinics and
also in my private practice. In no instance was the
subsequent course of the case any different from what
might have been expected, had ethyl chlorid not been
used.
In my earlier cases, I used an ordinary ethyl chlorid

tube held twelve to fifteen inches from the ear and
allowed a jet of the liquid to play into the auditorycanal through the previously inserted speculum. This
had some disadvantages. One had no assurance that
the drug actually reached the desired spot and hence
anesthesia was sometimes imperfect; much liquid was
wasted and more than necessary was injected, produc-
ing more or less pain and discomfort to the patient,
and it was almost impossible to avoid getting some of
the liquid on the face or even into the eye of the
patient, unless previously protected by a towel.
These disadvantages have been completely eliminated

by a new nozzle especially designed for the purpose and
made for me by the Gebauer Chemical Co. of Cleveland,
Ohio. This nozzle is about two inches long, very slender
and is attached to the metal container at such an angle
as to permit a good view of the parts beyond when
partly introduced into the speculum. The apparatus
is held in the same manner as any ear instrument, the
body of the container forming the handle and a very
fine spray, not a jet, is easily directed to the desired
spot (Figs. 1 and 2).
In practice, I begin with an almost imperceptible

spray, which I allow to play on the part, until the
patient feels a certain degree of coolness within the
ear, then very gradually increase the volume of the
spray by slowly opening the valve, at the same time
facilitating its rapid evaporation by means of a jet of
air blown into the canal from a Politzer bag. With a

little practice one soon learns to know how far it is
necessary to carry the procedure in order to obtain a

sufficient degree of anesthesia. For my part, I usually
shut off the spray when the patient begins to complain
of an aching sensation, "then blow in a little more air
and operate; the whole procedure taking but a few
minutes. A minimum amount of ethyl chlorid is used
and none wasted, an item of some importance when
dealing with such an expensive drug.
In searching the literature on the subject I find
1. Reik: "The Relationship Between Otitis Media (non-sup-

puration) and Facial Paralysis of the Refrigeratory Types. Trans.
Am. Otological Soc., July, 1904, p. 376.

that Brieger2 mentions the use of ethyl chlorid for
similar purposes, but up to the present time have not
been able to get access to his paper and am not familiar
with his method of application.
In addition to the usual minor operations about the

ear canal, such as paracentesis, incising furuncles, ex-
tracting polypi, etc., I have recently began to use ethyl
chlorid in the manner above described as a preliminary
to the application of Lucas's sound in the treatment of
chronic otitis media and find it an ideal way to avoid
pain, the one objectionable feature of that form of
treatment. The results thus far seem to indicate a far
greater percentage of markedly improved cases than I
was able to obtain before introducing the preliminary
freezing; however, further experience is necessary to
more fully confirm this statement, and I shall take
pleasure to report on the same at a future date.
449 East Twenty-second Street.

THE TRANSMISSION OF DISEASE BY THE
MOSQUITO.
JOHN R. TAYLOR,

Chief of the Laboratory of Las Animas Hospital.
HAVANA, CUBA.

The study of the life and habits of mosquitoes, not
only in their adult stage, but in their cycle of develop-
ment from the egg to the mosquito, is one of the most
fascinating subjects that a person who has the time
could possibly take up. Not only is the subject fas-
cinating, but it is also of great importance that the life
history of all species of mosquitoes should be understood,
as they have been proved beyond a doubt to play a prom-
inent part in the transmission of disease to human be-
ings and animals, and more especially is this true of
malaria, yellow fever and filariasis.
Mosquitoes belong to the order of Diptera, of the

family Culicid\l=ae\.They are differentiated from other
insects which simulate them by, 1. The piercing mouth.
2. The scales on the veins of the wings. 3. The par-
ticular venation of the wings.
There are four stages in the life of the mosquito,

the egg, larva, pupa and imago or winged insect. The
early stage of the mosquito is always aquatic.

EGGS.

The eggs are deposited habitually on the surface of
either natural or artificial collections of water. Occa-
sionally, however, they may be laid on moist soil, or on
grass above the water, and hatch out later when water
reaches them. The eggs are laid in one of two ways,
either singly, each egg lying on its side (Stegomyia fas-
ciata) ; or in a boat-shaped mass containing from 200
to 400 eggs all glued together, each egg resting on its
end (Oulex). The eggs hatch out in from 12 hours to
2 days.

LARV^D.

The larvas are eruciform, and easily recognized in the
water by their wriggling movements. They have a dis-
proportionately large head. The larvas of the sub-
family Anophelina habitually rest in a horizontal posi-
tion at the surface of the water. Other species hold
themselves in an oblique position, head downward, at
the surface. The larvae remain in the larval stage about
a minimum of six days, but the duration may be much
longer.

2. Brieger: Klinische Beitr\l=a"\gezur Ohrenheilkunde, 1896.
Read before the St. Louis Medical Society, 1904.
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PUPJ3.
The pupae, third stage of the mosquito, differ from

the larvae in the great swelling of the thoracic segments.
They habitually remain at the surface of the water,
unless disturbed, when they rapidly descend. They
remain in the pupae stage about 24 hours to 3 days,
when they hatch out and become mosquitoes.

MALARIA.
The mosquito malaria theory was held by the ancient

Boman writers nearly 2,000 years ago. The same belief
prevailed among the peasants in certain parts of Italy
and Tyrol, and among barbarous tribes in the malarial
districts of Africa. Many other theories prevailed,
those most generally accepted being that the disease
was due to foul air, night mists, odors from swamps
or marshy soil, stagnant water, upturned earth, etc.In more recent years, we find the mosquito malaria
theory advanced in a scientific manner by Americans.
Dr. J. E. Nott, in 1848, discussed the question of the
transmission of malaria by mosquitoes, being convinced
that they transmitted the disease. Dr. A. F. A. King, in
1833, wrote a very thorough article on the etiologic
relation of mosquitoes to malaria. Laveran, in 1891,
and Koch, in 1892, believed in the theory, but without
producing any facts in its support. Dr. Patrick Man-
son, in 1894, offered the most plausible theory, stating
his belief that it must be carried by some blood sucking
insect, and from the habits and distribution of the
mosquito, he believed the disease was transmitted by
this insect. Dr. A. Bignami, in 1894, was probably the
first to definitely bring out the theory that the mosquito
conveys the infection of malaria by inoculation.
Dr. Bonald Boss, in 1895, began to work on the

mosquito theory. He allowed the insects to bite cases
of malaria, but failed at that time to get his mosquitoes
infected, due no doubt to the fact that he was experi-
menting with the culex species. In 1897, Boss tried to
infect anopheles mosquitoes that he had not tested pre-
viously. On examining the insects after a day or two,
he was able to find positive evidence of malarial infec-
tion in the stomach. The walls of this organ were
found to contain encysted parasites (zygotes).
Dr. W. G. MacCallum, in 1897, proved thatthe game-

tocytes are sexual forms, describing the process of the
micro-gametocyte flagellating and penetrating the
macro-gamete. He was probably the first to recognize
the true sexual process that takes place between the male
and female parasites of malaria.
Dr. Bonald Boss, in 1898, followed out a series of

experiments with the malaria of birds, using the culex
mosquitoes. He was able to demonstrate the cycle of
development of the parasite, from the time that the
mosquito sucked into its stomach the blood of an in-
fected bird, until the parasite reached the salivary
glands of the insect. Later he succeeded in infecting
healthy birds by allowing them to be bitten with infected
mosquitoes. What Boss proved in connection with spar-
row, or bird malaria, was taken up by Italian scientists,
especially Prof. Grassi, who worked out a similar rela-
tion between the anopheles mosquito and human malaria.
Grassi was able to trace the whole process, step by step,
bringing together and applying to the human parasite
the knowledge gained by previous workers in different
parts of the world, until at the present time no single
point in the cycle of development is incomplete.
Dr. Patrick Manson, in 1900, conducted an experi-

ment in London, to test the mosquito-malaria theory.
It was not necessary that this should be clone to prove

the positiveness of the theory, but it served to add an-
other link to the already long chain of evidence, proving
that malaria is transmitted to the human being by the
medium of the mosquito. For this experiment insects
were infected in Italy, then sent to London, and allowed
to feed on two men, Dr. Thurburn Manson and Mr. B.
Warren of the London School of Tropical Medicine.
In each case the fever developed exactly eighteen days
after they were bitten, and the benign tertian parasites
were found in their blood by competent observers.
Drs. Sambon and Low, with two others, in 1900, vol-

unteered to spend the fever season in Ostia, Central
Italy, the most malarial locality in the Eoman Cam-
pagna, with no protection against malaria, except to
avoid being bitten by mosquitoes between sunset and
sunrise, the hours during which the anopheles usually
bite. This protection they secured by means of a care-
fully constructed hut, the windows and doors of which
were covered with wire gauze, into which hut they re-
tired an hour before sunset. They moved freely about
the country during the day time. They lived in this
manner for a period of three months, using no quinin
or other prophylactic, and not one of the four contracted
malarial fever.
A control experiment was inadvertently made during

their residence in Ostia. After the assassination of
King Humbert, which occurred about that time, fifteen
or sixteen police agents were sent to Ostia to arrest sus-
pected anarchists. Though these police spent only a

part of the night in the district, every one of them de-
veloped fever about two weeks later.
Experiments have also been made by the Japanese

army on the Island of Formosa. Two companies of sol-
diers were stationed in a very malarial locality. The
men of one company were very carefully protected from
the bites of mosquitoes, and did not suffer from attacks
of malarial fever, while those of the other company who
were not protected from mosquito bites suffered se-

verely.
Many similar experiments and scientific investigations

have been made, so that we now know that a certain
species of mosquito is, so far as is known up to the
present time, the only natural means of transmission
of malaria. The anophelina mosquitoes are the inter-
mediary hosts necessary to complete the cycle of devel-
opment in malaria. In the case of yellow fever it is a

different species of mosquito (Stegomyia fasciata) that
acts as the intermediary host. The conditions necessary
for the existence of the parasites of human malaria and
yellow fever are only to be found in the human blood,
and in the particular species of mosquito.
Mosquitoes are never born with the disease, it is only

when they are given an opportunity to suck the blood
of a person having malaria or yellow fever, that they
become infected. The parasites have never been found
in water, earth or in the air. Experiments made in dif-
ferent parts of the world indicate that the infected
mosquito does not transmit the infection to its offspring.
To become infected with malaria, the anophelina mos-

quito must bite a patient whose blood contains either pig-
mented spheres or crescent-shaped bodies. The sporu-
lating form of the parasite will not infect the mosquito.
It requires from seven to fourteen days, after the insect
has bitten a case of malaria, before it is able to transmit
the infection to a human being. This period consti-
tutes the time necessary for the parasite to go through
its cycle of development, and to reach the salivary
glands. It is only then that the mosquito is able to
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infect. At the time of the next bite, while the insect
is taking up blood with one tube, it is pouring out saliva
from the salivary glands with another tube, and, with
the saliva, the parasite of malaria,
A somewhat similar process takes place in connection

with yellow fever, but the cycle requires at least twelve
days. There is this difference, however, that to be in-
fected with yellow fever, the Stegomyia fasciata must
have bitten a patient during the first three days of the
illness, otherwise it will not acquire the infection.
So far as we know, no other animal shares with the

human being the capability to be the intermediary host
of yellow fever, or of the human malarial parasite. In-
tracorpuscular parasites akin to malaria have been found
in many animals, in cattle, horses, sheep, dogs, monkeys,
frogs, bats, sparrows, finches, crows, hawks, owls, pig-
eons, blackbirds, etc., but the parasites are of a distinct
species.
Dionisi has found a hematazoon of the bat, which

resembles human varieties very much. Koch specially
investigated the possibility of transmitting human ma-
laria to the lower animals in Java. He used the orang-
outang and hylobates, but failed entirely to produce
the disease in these higher apes, as other investigators
have failed with other animals.
Mattei injected blood of malarial patients into six-

teen pigeons, with negative results. The same negative
result was obtained in four instances, in which he in-
jected the blood of infected birds into the arms of
healthy men.
The incubation period of malaria in the human be-

ing, from the time of the bite by an infected mosquito,varies from two days to three weeks, depending on the
particular kind of parasite, the amount of blood taken
in by the mosquito, and its richness in parasites.

OPPOSING THEORIES.
It may seem absurd to take up the reasons, or at least

some of them, that are given to combat the mosquito-
malaria theory. However, it may not be out of place
to mention a few of the objections :
Malarial Localities.—It is said that certain places are

malarious, in which there are no mosquitoes. I think,
if careful search were made, it would be found that the
malarial bearing mosquitoes were present.
Foul Air of Swamps.—Some infer that the disease

is acquired from foul air. The gas given off from the
mud of stagnant pools and swamps has been found to
be a compound of hydrogen and carbon-methane, or
marsh gas, which can be easily proved to have nothing
to do with the malarial infection.
Contaminated Water.—There are still a few persons

who maintain that the disease is contracted by drink-
ing infected water. It is possible that many of the sup-
posed cases of malaria from drinking bad water were
typhoid cases. Those who have studied the malarial
parasites can not understand the possibility of the germ
living or propagating in water of any kind.
Night Air.—The idea that people get malaria, as a

result of being out at night, is explained by the fact
that the anophelina, as a rule, only bite at night.
Upturned Earth.—Epidemics of malaria are known

to break out among men engaged in work requiring up-
lifting of the soil.

'

In these cases the infection is no
doubt due to the fact that some of the new arrivals
had malarial parasites in their blood when they came,
also that conditions were more favorable for the breed-
ing of mosquitoes, on account of the new pools and
ditches formed during the digging operations.

It is important that we meet wrong ideas as to the
cause of malaria, by disseminating the knowledge that
we now possess, either by education or by vigorous san-
itary laws if necessary.

YELLOW FEVER.
From observations made in connection with yellowfever, we have reason to believe that infection can not

take place except in one of two ways, either by the biteof an infected mosquito, or by direct inoculation of in-fected blood. Over two hundred experiments have been
made on human beings. About 128 of these experi-ments were mosquito inoculations; the persons beingbitten by mosquitoes infected, or supposed to be in-
fected, with the germ of yellow fever. The others were
direct blood inoculations, except three. Two of the ex-

periments consisted in making an excoriation on the
skin, one centimeter square, by means of scraping andthen applying a drop of virulent serum from a case of
yellow fever. The result was negative. Another experi-
ment was made, whereby a non-immune subject was
allowed to drink water, in which had been triturated
the bodies of four infected Stegomyia fasciata mosqui-toes, the result being negative.
Dr. Charles P. Finlay, at the session of the Boyal

Academy of Sciences, in Havana, Cuba, August 14,
1881, first gave to the world his eventful theory of the
transmission of yellow fever by the medium of the
mosquito, reporting, at that time, a series of experi-
ments that he had made on human beings, by which he
claimed to have proved his theory. He was the pioneer
in mosquito inoculations. From 1881 to 1900, Dr.
Finlay, assisted by Dr. Claudio Delgado, performed over
one hundred inoculations with supposed infected yellow
fever mosquitoes. Time will not permit me to dwell on
these experiments, I will simply read an extract of Dr.
Finlay's original theory given out in August, 1881 :
Three conditions will, therefore, be necessary in order that

yellow fever may be propagated: 1. The existence of a yellow
fever patient into whose capillaries the mosquito is able to
drive its sting and to impregnate it with virulent particles, at
an appropriate stage of the disease. 2. That the life of the
mosquito be spared after its bite on the patient until it has a
chance of biting the person in whom the disease is to be repro-
duced. 3. The coincidence that some of the persons whom the
same mosquito happens to bite thereafter, shall be susceptible
of contracting the disease.

Dr. Finlay's theory was confirmed by the American
Military Yellow Fever Commission composed of Drs.
Beed, Carroll, Agramonte and Lazear. The positive
results obtained by this commission, experimenting in
Cuba in 1900 and 1901, proved beyond any question of
doubt, that yellow fever is only contracted, naturally,
by the bite of the mosquito. They also proved that
contact with the patient, fomites, clothing, etc., plays
no part in the transmission of the disease.
At the present time, Dr. Finlay explains the process

of yellow fever infection in the following manner. He
assumes that the germ is a two host, microscopic, per-
haps ultra-microscopic endo-parasite of the female of a
particular mosquito {Stegomyia fasciata). In order
that it may complete its life cycle, perpetuate its species,
and find its way into other healthy stegomyias, it is
necessary that it should penetrate from an infected
insect into the body of a non-immune person.
It appears that after the germ leaves the infected

insect, and enters the body of the susceptible person, it
passes through a certain cycle or evolution, requiring
usually three to six days, although the period of incuba-
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tion in the human being may be extended to at least
thirteen days in exceptional cases.
Dr. Finlay holds that the penetration of the germ

into the body of the non-immune, is intended for the
accomplishment of its sexual reproduction, and that
the analogy between it and the malarial parasite holds
good, with the difference only, that the latter accom-
plishes this act in one of the anophelina mosquitoes,
while the sexual cycle of the yellow fever germ is sup-
posed to take place in the human host. He suggests the
following as the probable cycle of development of the
germ in the body of the contaminated mosquito:
a. Introduction of young sporozoits sucked up with the

blood of the patient.
b. Growth of the sporozoits to adult age.
e. Formation of schizonts and merozoits.
d. Formation of gametes.
In the body of the non-immune, counting from the

time of inoculation by the bite of the infected stego-
myia, the following stages, in his opinion, are likely
to occur during the period of incubation :
a. Localization of the gametes in appropriate sites.
b. Fecundation of the macrogametes by the microgametes

of the yellow fever germ.
c. Formation of the ookinet, and development of the oocyst

in appropriate cells ( endothelial ? ).
d. Discharge of free sporozoits of yellow fever into the cir-

culating blood (perhaps ultra microscopic).
e. Development of the toxemie symptoms characteristic of

the invasion of yellow fever in the inoculated non-
immune.

The following facts, in connection with yellow fever,
are now very generally admitted:1
1. The only natural method that is known by which yellow

fever is transmitted from the sick to the healthy person is by
the bite of mosquitoes previously infected by biting a sick
person in the first three days of an attack of yellow fever.
2. On the fourth day of the disease the blood no longer eon-

tains the virus of yellow fever, even when the fever is high.
3. Up to the present time it has not been proven that yellow

fever is transmitted by any other species of mosquito except
the one known as Stegomyia fasciata.
4. The infected mosquito is only dangerous after an interval

of twelve days from the time that it has ingested virulent
blood.
5. Contact with a patient, personal effects, clothing, excre-

tions, fomites, etc., are incapable of producing yellow fever.
6. One-tenth of a cubic centimeter of virulent serum injected

under the skin is sufficient to cause yellow fever.
7. The virus of yellow fever rubbed on the denuded skin does

not give the disease.
8. The virus of yellow fever preserves its vitality and viru-

lence in defibrinated blood for a period of five days, when pro-
tected from the air, preserved under liquid vaselin, at a tem-
perature of 24 C. to 30 C. At the end of eight days under
similar conditions the virus is no longer active.
9. Virulent serum exposed to the air at a temperature of 24

C. to 30 C. is inactive at the end of forty-eight hours.
10. The virulent serum becomes harmless after heating for

five minutes at a temperature of 55 C.
11. In the serum of the patient the virus of yellow fever

1. These conclusions are based on the experiments and inves-
tigations of the following workers: Drs. Charles J. Finlay and
Claudie Delgado, in Havana, 1881 to 1900: Dr. A. Agramonte, in
Havana, 1899; American Military Commission, composed of Major
W. Reed, M.D., and Drs. J. Carroll, A. Agramonte and J. W.
Lazear, in Havana, 1900 and 1901; Dr. J. Guiteras, in Havana,
1901; Commission Working Party No. 1 of the Yellow Fever Insti-
tute, Public Health and Marine-Hospital Service, composed of
Drs. H. B. Parker, G. E. Beyer and O. L. Pothier, in Vera Cruz,
1902; Dr. A. Agramonte, in Vera Cruz and Mexico City, 1902:
French Commission, composed of Drs. Marchoux, Salimbeni and
Simond, in Rio Janeiro, 1902 and 1903; Brazilian Commission,
appointed by Dr. Emilio Ribas, composed of Drs. L. P. Bareto,
A. Gomez de Silva and Julio de Barros, in Sao Paulo, 1903.

passes through a, Berkenfeld or Chamberland filter without
dilution, providing the density of the filter is not too great.
12. The blood serum of a yellow fever convalescent presents

preventive properties. The immunity produced by such serum
is still present at the end of twenty-six days. The serum also
appears to possess therapeutic properties.
13. The usual period of incubation of yellow fever is from

three to six days.
14. Apart from the natural transmission by means of the

bites of infected Stegomyia fasciata mosquitoes, the only other
proved method by which it has been possible to transmit yellow
fever artificially consists in injecting non-immunes subcutane-
ously with yellow fever blood.
15. Experimental yellow fever has been produced by the bite

of an infected Stegomyia fasciata mosquito fifty-seven days
after it acquired the infection.
16. Yellow fever can only spread in regions where the

Stegomyia fasciata prevail.
17. It is possible to eliminate yellow fever from the world

by three methods: 1. Mosquito proof isolation of all cases,
including those suspicious. 2. Thorough fumigation of pa-
tients' quarters and those adjoining. 3. Attempt to destroy
all mosquitoes in all their stages.
18. Neither in the mosquito nor in the blood or any other

tissue has anyone succeeded in discovering the germ of yellow
fever.

EXTERMINATION OP HUMAN MALARIA.
We have reason to believe that human malaria would

disappear from the world, if any of the following meth-
ods could be put into effect:
1. If the parasites could be eliminated from the blood of all

malarial persons by quinin or other method. This is difficult,
because we could never get at all infected persons.
2. If all healthy mosquitoes could be prevented from biting

infected persons; or if infected mosquitoes could be prevented
from biting healthy persons. This method would be practicable
if everybody were to adopt preventive measures against the
mosquito.
3. If all the anophelina mosquitoes could be destroyed.

This is possible if all the people in all localities of all countries
begin, and keep up, a vigorous crusade against the mosquito
in all its stages.
Unfortunately, not one of these methods is capable

of universal application, and while we may or may not
be able to entirely eliminate malaria, there is no ques-
tion of doubt but that we can reduce the number of
cases to a minimum.

EXTERMINATION OP YELLOW FEVER.
From the positive results obtained in Cuba in 1901,

under the direction of Col. W. G Gorgas, of the Amer-
ican Government of Intervention, and still maintained
by the Cuban sanitary authorities, we have reason to
state positively that yellow fever could be eliminated
from the world by the use of measures similar to those
used in Cuba, as follows :

1. Destroy as many mosquitoes as possible, so as to limit
the number of insects capable of transmitting the disease. We
know that if there were no mosquitoes there would be no yel-
low fever.
2. Prevent mosquitoes from biting yellow fever patients. If

we prevent the mosquitoes from getting infected we also pre-
vent yellow fever. This is, perhaps, the most important meas-
ure,-namely, strict mosquito-proof isolation of all cases of yel-
low fever and all suspicious cases.
3. Destroy, by thorough fumigation, all mosquitoes that mayhave become infected by biting yellow fever cases.

EXTERMINATION OF FILARIASIS.
We know that both culex and anophelina species of

mosquitoes act as intermediary hosts of the filaría; the
worm going through its cycle of development in the
body of the insect. After a period of days the insects
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are capable of transmitting the infection to human be-
ings. We can only expect to exterminate, or at least
diminish the disease, by similar methods as against yel-
low fever:
1. Compulsory mosquito-proof isolation.
2. Thorough fumigation of patients' quarters, etc.
3. Destruction of all mosquitoes in all their stages.

QUARANTINE.
We should endeavor by all means possible to prevent

importation of all persons having transmissible dis-
eases. Quarantine, if strict, will exclude yellow fever
and diminish malaria in any country. However, should
yellow fever gain entrance to a place, it is easy to con-

trol and exterminate by the methods above mentioned.
All persons on steamers, coming from countries where

yellow fever is prevalent, should not be allowed to land
until a period of five days has elapsed, counting from
the time that the steamer set sail from the infected port,
and providing no suspicious case has occurred during
the trip. If there has been a suspicious case of sick-
ness on board, quarantine should be enforced for at
least five days after arrival of steamer. (Persons who
present a satisfactory certificate of immunity, may be
allowed exemption from quarantine.) The temperature
of all persons in quarantine should be taken morning,
noon and night, and any one having the least rise of
temperature should be at once placed in a mosquito-
proof isolation hospital for further observation.
Even if no sickness has occurred on the steamer,

quarantine should be enforced for at least one day after
arrival of a steamer from a malarial infected country.
Temperature of all persons should be taken, and any
one having a rise of temperature, sufficient to arouse

suspicion, should have his blood examined and, if found
to contain malarial parasites, he should be detained in
a mosquito-proof hospital, and put under medical treat-
ment until the parasites are known to have disappeared
from the peripheral blood, before he is allowed to land.

INFECTED PERSONS.

When persons are found to have malaria or yellow
fever, they should be compelled to undergo isolation in
mosquito-proof rooms. The bed should also be cov-
ered with mosquito gauze so as to afford double protec-
tion. In the case of malaria, the patients need only
be protected, as a rule, between sunset and sunrise, the
time that the anophelina usually bite. In yellow fever,
the patients should be protected against mosquitoes day
and night, during the early stages of the disease. All
persons suspected of having yellow fever must be re-

ported to the board of health, who will immediately ar-
range to have the patient conveyed in a mosquito-proof
ambulance to a specially constructed mosquito-proof
hospital. The patient should be covered while beinp:
carried to the ward, so as to prevent any possibility of
being bitten by mosquitoes. When the patient is inside
the special hospital, all danger of spread of the disease
is eliminated.
After removal of the suspected patient from his quar-

ters, all the rooms in the building, and in the adjoininp;
houses, must be immediately fumigated, so as to 'kill
any mosquitoes that may have bitten the patient. All
persons employed to fumigate rooms should be immune
to yellow fever.
METHOD OF KILLING INFECTED OR NON-INFECTED

MOSQUITOES.
All rooms or buildings must be tightly sealed before

commencing fumigation. This work should be done

with care so as not to disturb the mosquitoes in the
rooms, to the effect that they might escape. Men em-ployed in fumigating work can secure temporary pro-tection against the bites of infected mosquitoes, byrubbing exposed surfaces of skin with oil of citronella,
pennyroyal, or 5 per cent, menthol ointment.
Sulphur.—This is the quickest and most effective

agent to kill mosquitoes in rooms, destroying even hiber-nating forms; but its use is objectionable because it
tarnishes metals and bleaches fabrics. From one to
four pounds of sulphur to one thousand cubic feet of
space should be burnt. A small amount of alcohol is
added to the sulphur, and, after igniting, everythingshould be closed tight for a period of from one and one-
half to four hours. Pans of water should be placed inthe room.
Datura Stramonium.—The powdered leaves and stemsof the Jimson weed mixed with saltpeter and burnt,kills hibernating mosquitoes. The proportion used is

one ounce of the mixture to each two hundred cubic
feet of space. It is the only cheap, safe and effectivematerial for the purpose and was worked out by Mr.George Keller of Newark, N. J., for the New JerseyMosquito Commission.
Pyrethrum Powder.—Use from one to six pounds foreach one thousand cubic feet of space, and expose fromthree to six hours. This has been found useful, butdoes not certainly kill mosquitoes, but stupifies them sothat they drop to the floor. When the rooms are opened

up, the insects must be swept up and burned at once.
It is said to be ineffective against hibernating forms.Formaldehyde Gas.—This is effective against active
summer mosquitoes if rooms are kept closed and tightlysealed for two or three hours. Generally use one liter
of formalin to one thousand cubic feet of space. It issaid to be ineffective against hibernating forms.
TO DESTROY MOSQUITOES IN THEIR EARLY STAGES.
It is while the insects are in the aquatic form that

successful extermination can be made, and especiallywhile they are in the larval stage. On account of the
difference in the breeding places of the yellow fever
and malarial bearing mosquitoes it is best to consider
them separately.

YELLOW FEVER MOSQUITO.
This insect prefers to breed in water, in rain-water

barrels, cisterns, tubs, cans, bottles or any receptaclecontaining water. This does not necessarily have to be
rain-water.
City or state laws should be in force during the

breeding season making it a penalty for any one to be
found harboring larvas, commonly called wrigglers or
wiggle tails, around their premises. No water should
be allowed to stand in any receptacle, unless it is cov-
ered, so that no mosquitoes can enter. The sanitaryinspectors should receive special instructions to see that
the laws are complied with. They should be providedwith petroleum distributing cans, to pour oil on all un-
covered, still or slowly moving water that they mayfind. Generally use about two teaspoonsful to the barrel,
or one ounce tó each fifteen square feet of water. Bain-
water barrels and cisterns should be abolished by fur-
nishing a cheap water supply. However, in localities
where receptacles for water are absolutely necessary,make it compulsory that they be mosquito-proof. A
strong, tight-fitting lid can be made, having a small
space in the center about six inches square. This spaceis to be covered with fine wire gauze to prevent mosqui-
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toes from entering, and still allow enough ventilation
for the water. Surface drainage should be abolished
wherever possible. Ditches and open drains should be
cleaned occasionally and thoroughly flushed. Pools or
ponds that cannot be drained should be filled in with
sand or other material, or stocked with fish, or treated
once a week with petroleum.

ANOPHELINA OR MALARIAL BEARING MOSQUITO.
This insect breeds in water in puddles, in hollows

made by the hoofs of cattle, in pools, ditches, sluggish
streams and especially in swamps. In order to prevent
such accumulations of water, make superficial drains
through swamp lands, or eliminate the water by filling
in with sand or earth. Bemove the grass and weeds
from the edges of pools, streams and ditches. See that
irrigation is conducted under restrictions. Pour oil
over surface of water where it is practical ; this forms a
thin film over the surface which kills the larvae and
pupae by preventing them from breathing. Benew the
application once a week. It is doubtful whether the
use of oil is successful in the treatment of swamp lands,
and it is better to have these filled in or drained.

LARVICIDES.
The New Jersey Mosquito Commission have experi-

mented with various larvicides, with the following re-
sults :
Crude Petroleum.—This may be used to kill larvae

as well as adults that attempt to lay eggs. It is useful
on salt and fresh water but does not spread rapidly.
Kerosene.—This has the same effect as crude petro-leum, but spreads better.
Fuel Oil.—This is like kerosene, but cheaper, some-

what heavier, and more lasting. It spreads equally well
on salt or fresh water. It is the most effective mineral
oil.
Chloronaptholeum.—This is a creosol preparation,

mixes readily with fresh water and kills mosquito larvae
in proportions of 1 to 1,000. Good for gutters and lot
pools. Useless in salt water.
Phinotas Oil.—This is a creosol combination. It is

the most effective larvicide known. Kills everything
from larvas to fish. Especially useful in sewer basins,
gutters, cesspools, etc. Does not work with salt water.

THE ELEMENTS OF DIAGNOSIS OF CUTANE-
OUS SYPHILIS.

E. A. FISCHKIN, M.D.,
Adjunct Professor of Dermatology, College of Physicians and Sur-

geons; Attending Physician (X-Ray Department), Cook
County Hospital; Dermatologist, Norwegian

Lutheran Deaconess Hospital.
CHICAGO.

The difficulties in the diagnosis of syphilis have been
admitted by the most skillful diagnosticians. The rea-
son for this is that the cutaneous manifestations of syph-
ilis may be imitated by quite a number of other less ob-
noxious skin diseases and that syphilis may often ap-
pear in forms which simulate the lesions of other der-
matoses. As Dr. White says, the skin, by its compara-tively simple structure, is incapable of displaying a
large variety of pathologic manifestations, and the lim-
ited number of skin lesions are therefore reappearingin a large number of morbid conditions.
No less an authority than Kaposi says:
The syphilids do not offer any other morphologic prop-

Read before the Chicago Medical Society.

erties than the non-syphilitic dermatoses, as they all appear
in macules, papules, pustules with secondary formation of
scales and crusts. Their unquestioned specific clinical fea-
tures, by which they can be distinguished from all other non\x=req-\
syphilitic dermatoses, and which impress us as peculiar typical
syphilitic symptoms, are therefore not based on their mor-
phologic properties, neither do they depend, as it is often
taught, on certain physical properties, as the sepia (copper)
brown color, their predominant localization on the flexor sur-
faces' and around the orifices of the body, their symmetrical
distribution, circinate appearance, formation of groups, their
polymorphism, excessive formation of crusts and scales and
absence of itching. For all these external features are en-
countered also in the non-syphilitic eruptions.
The specific properties of the syphilids are said to

be the sum total of the phenomena which compose the
pathologic-anatomic course of the individual lesion of
which we distinguish three cardinal anatomic features :
1. The products of cutaneous syphilis are all equally

composed of a uniform cellular infiltration of the papil-
lary body and the corium and vary only in size.
2. The cells do not show a tendency to form a lasting

organization into connective tissue, but undergo retro-
gression and complete involution.
3. The growth and consummation of the infiltrate

follow in certain order and direction. They spread anddisappear centrifugally.
But the peculiar specific clinical characteristics of

the lesions of syphilis, if determined by these path-ologic-anatomic features, are not pathognomonic of
syphilis exclusively; they are the clinical expression of
cellular infiltration of the papillary body in generaland are everywhere met where there is such infiltration.
1. The dense sharply defined cellular infiltration of

the corium and papillary layer which is manifested clin-
ically by a papular elevation is not the exclusive feature
of secondary syphilis. It is encountered in a largenumber of other skin diseases, such as chronic eczema,
psoriasis, lichen planus, herpes tonsurans, pityriasisrubra, lupus erythematosus, etc.
2. They all show the essential feature that they do

not form lasting organizations. They are distinguished
by these very same features, which permit a restitutio
ad integrum from the granulomata, in which proliferat-ing cells undergo further development and formation
of new tissue (tuberculosis, leprosy, syphilitic gumma-ta, etc.).
3. The centrifugal spread of the infiltrate is not the

expression of the pathologic process, but is determined
by the anatomic structure of the skin. It is not the
morphologic expression of a specific disease, but is en-
countered in all morbid processes in the vascular cutis,
as, for instance, the different forms of erythemata,psoriasis, scleroderma, pityriasis rubras, etc. All dis-
eases, the pathologic processes of which are confined to
the papillary layer or around the blood vessels, are
marked bj a circular spread, due to the fact that the
blood vessels perforate the tissue in all directions which
permit a free, that is, a circular spread of the pathologic
process.
If these three cardinal symptoms are not character-

istic for the pathologic process of syphilis, neither canthe clinical phenomena derived from them be regarded
as peculiar to the syphilitic infiltrate only. In fact, all
the characteristic symptoms which have been ascribed
to the papules of syphilis can be applied as well to the
papules of lichen planus.
If we analyze the characteristic clinical features of

the svphilids, we see that none of them is conditioned
by the specific process, and that they all have their
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